Effect of chronic administration of sildenafil on sodium retention and on the hemodynamic complications associated with liver cirrhosis in the rat.
Previous studies demonstrated increased phosphodiesterase-5 (PDE5) activity and expression in the kidneys of rats with liver cirrhosis. Acute intravenous administration of PDE5 inhibitors enhanced sodium excretion in these rats. The aim of the present study was to examine the effects of chronic administration of sildenafil on renal sodium handling and hemodynamics in rats with liver cirrhosis. Male Sprague-Dawley rats underwent bile-duct ligation and excision or sham operation and were housed in metabolic cages throughout the study. Body weight, food intake, water intake and urine volume were measured daily, and plasma samples were obtained twice weekly. Fourteen days following surgery sildenafil or its vehicle (dimethylsulfoxide) were administered (20 mg/kg subcutaneously 3 times/day). Two weeks later, systemic hemodynamics were measured under general anesthesia. Sildenafil enhanced the systemic vasodilatation associated with liver cirrhosis and reduced the arterial pressure. There was no reduction in the glomerular filtration rate, however. Despite these hemodynamic changes, sildenafil prevented the decrease in sodium excretion observed in the bile-duct-ligated group receiving vehicle and markedly increased fractional sodium excretion relative to the other groups. These results suggest that chronic sildenafil administration may help prevent or ameliorate sodium retention in cirrhosis, but that hemodynamic adverse effects may ensue.